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Insect Attractant Formiilarinri 

The presait invention is concerned with an insect attractant formulation. 

Known insea attractant formulations tend to be difficult to handle, and often 
prove to be aesthetically unattractive products in practice. 

For example, ammonia based attractant formulations oftai exhibit gassing 
problems during handling and storage. 

Furthermore, insect attractant formulations are frequentiy used in liquid form. 
Suitable containers are provided for these attractant formulations wherein the active attractant 
ingredients are entrained in bulk liquid media. Problems associated witii tiiese attractant 
formulations include evaporation, dilution or spillage of tiie Uquid media, which renders the 
formulations unsuitable for use in certain environments, such as extreme weather conditions 
or tiie like. In the case of sugar based liquid formulations, r^id loss of water yields sticky 
residues which become littered witii dead insects. 

We have now developed an insect attractant formulation whidi alleviates tiie 
above problems. 

According to tiie present invention tiiere is provided a solid attractant 
formulation for insects, said attractant formulation comprising an intimate mixture comprising 
at least one tiiermoplastic material and at least one active ingredient capable of alluring 
insects to said attractant formulation. 

It is preferred tiiat die tiiermoplastic material can be thermally formed at 
temperatures up to about 100-C. Typically tiie tiiermoplastic material has a melting point of 
about 40 to 70°C. The tiiermoplastic material can comprise any of etiiylene-vinyl acetate co- 
polymer (EVA), polyetiiylene and wax. Advantageously tiie tiiermoplastic material comprises 
EVA. 

Preferably the thermal forming of the tiiermoplastic material comprises any 
suitable technique, such as injection moulding, extrusion, casting or tiie like. 
Advantageously the intimate mixtiire of tiie tiiermoplastic material and active ingredient are 
subjected to injection mouldmg to produce tfie desired solid attractant formulation. 
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Advantageously the active ingredient is c^iable of generating at least one 
insect-attnictive moiety. TypicaUy the insect-attractive moiety comprises a volatile attraclant. 

According to a Hrst aspect of the present invention, the active ingredient 
comprises at least one ammonium salt capable of generating ammonia. A preferred 
ammonium salt comprises ammonium bicarbonate. 

Preferably the ammonium salt is present in an amount by weight at least equal 
to the amount by waght of the thermoplastic material. TypicaUy. the ammonium salt is 
present in an amount of 60 to 80% by weight, based on the weight of the thermoplastic 
matraial. 

The formulation according to the first aspect of the present invention may 
furtho- comprise at least one filler material. 

According to a second aspea of the present invention the active ingredient 
comprises at least one liquid component such as yeast autolysate, suitable for incorporation 
into a soKd insect attractant formulation according to the present invention and being capable 
of generating volatile attractants, whereby the attractant formulation comprises an intimate 
mixture comprising the active ingredient, at least one thermoplastic material and at least one 
filler material. 

Typically the autolysate is prepared by enzymic or acidic lysing, and is 
preferably present in the attractant formulation in an amount of about 30 to 40%. 

According to a third aspect of the present invention the active ingredient 
comprises at least one oleophiUc insect-attractive moiety suitable for intimately mixing with 
the thermoplastic material. Preferred such moieties include t-butyl-2-methyl-4-(or 5-) 
chlorocyclohexylcari)oxylate and 4- (p-hydroxyphenyl>2-butanone acetate, the former being 
a preferred attractant for Ceratitis capitata (meditertanean fruit fly) and the letter being a 
preferred attractant for Dacus cucurbitae (melon fruit fly). 

Preferably, the filler mataial comprises an absoriient mineral or vegetable 
material. Suitable such mineral materials include siUca (which is prefened) and diatomaceous 
earth. Suitable such vegetable materials include ceUulosic materials, such as starch. 

It is preferred that die attractant formulation according to the present invention 
is formed by dispersing the active ingredient into the filler material, prior to intimate mixing 
with the thermoplastic material and subsequent thermal forming. 
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There is further provided by the present invention a method of prqiaiing a 
soUd attractant formulation for aUuring insects, substantiaUy as hereinbefore described, which 
method comprises: 

(a) intimately blending together at least one thermoplastic material and at least one active 
ingredient capable of alluring insects to the resultant attractant formulation; and 

(b) thermaUy forming the blend of st^ (a) so as to produce a moulded article suitable for 
use in alluring insects. 

The thermoplastic material, active ingrediait and thermal forming are 
substantially as hereinbefore described. 

According to the first aspect of the present invaition, step (a) comprises 
intimately blending together at least one ammonium salt and at least one thermoplastic 
material, and optionally at least one filler material. 

According to the second a^ect of the present invention, step (a) comprises 
blending together yeast autolysate, at least one thermoplastic material and at least one filler 
matraial. 

The method according to the second aspect of the present invention preferably 
further comprises lysing whole yeast cells, typically by enzymic or acidic (such as HO) 
treatmwit, prior to step (a). 

Preferably the active ingredient is dispersed into the filler material, prior to 
blending with the thermoplastic material. 

The present invention will now be fiirdier illustrated by the following ocaroples 
which do not limit the scope of Ae invention in any way. 

This example describes an e^qpeiiment carried out to investigate the rdease 
profile of an attractant from a formulation according to the present invoition. 

Insect attractant formulations each weighing 18g and having the dimensions 
4.5cm X 8.4cm x 0.5cm and each containing approximatdy llg of ammonium bicarbonate 
salt were aUowed to stand within a covered buUding at a temperature ranging from 10 to 
43«C over a period of 103 days. During that time, the attractant formulations lost weight 
linearly, and at the end of the expoiment, the attractant formulations each weighed 7.8g. 
The weight loss, presumed to be due to the decomposition of the salt into ammonia, carbon 
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dioxide and water, equated to 80 percent of the original loading and to 80mg loss of saU per 
day. 

Example 2 

Insect attractant formulations as described in Example 1 were exposed to 
environmental conditions, with temperatures ranging ftom 0 to 25*C. 38% of the salt was 
released, which approximated to a rate of about 47mg/day. The apparenfly slower release 
outside compared to within the building was thought to be due to absorption of moisture into 
the attractant formulation and the lower temperature profile outside. 
Example ^ 

This example describes the bio-efficacy of attractant formulations according 
to the present invention. 

Ammonium-salt containing wax attractant formulations (blocks, 21cm x 2. 1cm 
x 1.0cm, wt 9g, 7.5g of ammonium bicarbonate) were tested as lures for Dacus oleae (olive 
fruit fly) under a daily temperature cycle of approx 15-35»C for 120 days. The attractant 
formulations were found to be efficacious for that period of time, with no observable decline 
in alluring capacity. 
Example 4 

200 parts by weight of Z,E/Z,Z-7, 1 1-hexadecadienyl acetate {Gossyplure) was 
carefiiUy absorbed into 100 parts by weight of siUca (UlttasU VN3, Degussa). 12 parts by 
weight of this mixture was then intimately mixed with 88 parts by weight of EVA polymer 
chip (Elvax760, Du Pont), and extruded into ribbon approximately 1 mm thick. Circular 
pieces of the ribbon 10 mm in diameter were cut and placed in a wind tunnel operating at 
27"'C, and wind speed 5 mph. Some of the circular pieces were removed at various tiibes 
and analysed for residual Gossyplure by gas chromatographic analysis. It was" found that 
65.8% of Gossyplure had been released linearly during a period of 45 days. 
Example 5 

12 parts by weight of the Gossyplure/siUca mixturo described in Example 1, 
was intimately mixed with 88 parts by weight of LDPE (STAMYLAN LD2300, DSM) and 
extruded into ribbon approximately 1 mm thick. In a wind tunnel experiment similar to that 
described in Example 4, it was found that 79.6% of Gossyplure had been released linearly 
during a period of 45 days 
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Claims: 



1. A soUd attractant formulation for insects comprising an intimate mixture of at least 
one thennoplastic material and at least one active ingredient capable of aUuring 
insects to said attractant formulation. 

2. A formulation according to claim 1, wherein said thermoplastic material can be 
thermally formed at tenq>Matures up to 100°C. 

3. A formulation according to claim 1 or 2, wherein said tiiermoplastic material has a 
mating point of from 40 to 70»C. 

4. A formulation according to any of claims 1 to 3, wherein said thermoplastic material 
is an ethylene-vinyl acetate copolymer (EVA), a polyettiylene or a wax. 

5. A formulation according to any of claims 1 to 4, which is in tiie form of an injection 
moulding, extrusion or thermal casting. 



6. 



A formulation according to any of claims 1 to 5, wherein said active ingredient 
comprises a volatile attractant. 



7. A formulation according to claim 6, wherdn said active ingredient comprises at least 
one ammonium salt capable of generating ammonia. 

8. A formulation according to claim 7, wherein said ammonium saU comprises 
ammonium bicarbonate. 



A formulation according to claims 7 or 8, wherein said ammonium salt is present 
an amount by weight at least equal to the amount by weight of said tiiermoplastii 



m 
c 



material. 



iO. A formulation according to claim 9, wherein said ammonium salt is present in an 
amoum of 60 to 80% by weight, based on tiie weight of said tiiermoplastic material. 
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11. A formulation according to any preceding claim, in which said active ingredient 
comprises at least one liquid together with at least one fUler material. 



12. 



20. 



21. 



A formulation according to claim 11, wherein said filler material comprises an 
absorbent mineral or vegetable mat eri al. 



13. A formulation according to claim 12, whaein said filler comprises silica. 

14. A formulation according to any of claims 11 to 13, which is formed by disposing 
said active ingredient into said filler material, prior to intimate mixing with said 
thermoplastic material and subsequent to thermal forming. 

15. A formulation according to any of claims 11 to 14, in which said active ingredient 
comprises at least one liquid. 

16. A formulation according to claim 15, wherein said Kquid is a yeast autolysate. 

17. A formulation according to claim 16, wherein said autolysate is piqnied by enzymic 
or addic lysing. 

18. A formulation according to claims 16 or 17, wherein said autolysate is present in an 
amount of 30 to 40% by weight of the formulation. 

19. A formulation according to any of claims 1 to 14, wherein said active ingredient 
comprises at least one oleophilic insect-attractive moiety. 



A formulation according to claim 19, wherein said insect-atbactive moiety comprises 
t-butyl-2-metiiyl-4-(or 5-)chlorocyclohexylcarboxylate or 4-(p.hydroxyphenyl)-2- 
butanone acetate. 

A method of prq)aring a solid attractant formulation for alluring insects, according 
to any preceding claim, which m^od comprises: 

(a) intimately blending togetiier at least one tiiermoplastic material and at least 
one active ingredient c^le of alluring insedts to the resultant attractant 
formulation; and 
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(b) thermally forming the blend of step (a) so as to produce a moulded article 
suitable for use in alluring insects. 

22. A method according to claim 21. wherein st^ (a) comprises intimately blending 
together at least one ammonium salt and at least one thermoplastic material, and 
optionally at least one filler mat^ial. 

23. A method according to claim 22, wheran step (a) comprises blending together yeast 
autolysate, at least one thermoplastic material and at least one filler matMial. 

24. A method according to claim 23, wherein step (a) further comprises lysing whole 
yeast cells, prior to step (a). 

25. A mefliod according to any of claims 22 to 24, wherein said active ingredient is 
dispersed into said filler material, prior to blending with said thermoplastic materiaL 
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